(Received February 24, 1,987) lactonization, as shown in Chart 1. The structure of 3 was established by comparison of the spectral data for 2 and 3. The field desorption-mass spectrum (FD-MS) of 3 showed the same principal ion as that of 2 at m/z 382 (M 1) and the infrared (IR) absorptions at 1710 cm' for 2 and 1765 cm' for 3 can be assigned to an ester C =0 stretching bond and a conjugated lactone C =0 stretching bond, respectively.
All the signals in the 11-1-NMR spectrum of 3 were assigned by homonuclear doubleresonance studies, and the chemical shifts and coupling constants are summarized in Table I . The major differences between 2 and 3 were found to be the chemical shifts and coupling constants of protons on C-3 and C-4. Comparison of the 11-1-NMR spectra of 2 and 3 indicated that they differed by the presence of an olefinic proton at H 6.41 (1H, d,J3 ,4= 2.0 Hz) in 3 instead of the C-3 methylene protons in 2. The value of J3 ,4 = 2.0 Hz of 3 suggests a five-or six-membered ring system. The resonance of H-4 in 3 is readily identified because of its characteristic shift range at the lowest field as a tnethine proton. These results clearly identified the structure of 3.
In the same manner, treatment of 1 in DMF with allyl bromide or methyl iodide in the presence of an excess amount of cesium carbonate gave the corresponding 1,4-lactone compounds 4 and 5, respectively, in 70-80% yield. These structures were supported by the spectra as shown in Table I .
We attempted to confirm the 1,4-lactone structure of 6 by means of X-ray crystal structure analysis. Good crystals of 5-acetamido-6,7,8,9-tetra-0-acetyl-3,5-dideoxy-2-methyl-D-g/ycero-D-gaiacto-2-noneno-1,4-lactone (6) for X-ray study were prepared by recrystallization from acetone solution. A crystal with the dimensions of 0.3 x 0.4 x 0.4 mm3 was used for the structure determination. The cell dimensions and diffraction intensities were measured on a Rigaku four-circle diffractometer, using graphite-monochromated CuIC radiation.
Crystal data: C20H271NO12, monoclinic, space group P21, a= 13.721(2), b = 8.839(1), = 9.548(1)A, #=91.05(2)°, V=1157.9 A3, Z=2, D.=1.357g•cm-1, D0=1.36 g•cm-3. Two thousand seven hundred and fifty independent reflections in the range of 20 <135 ° were collected by the use of the 20-w scan mode with a scanning rate of 40 (20) min'. A total of 2189 independent reflections with I F. I> 3o-(1 F. I) were obtained and corrected for Lorentz and polarization factors but not for absorption. The structure was solved by a direct method using Fig. 1 .
A Perspective View of 6 and the Atomic Numbering MULTAN.71 The E-map of the phase set with the highest figure of merit showed the skeleton of the molecule. The structure, thus obtained, was refined by a full-matrix least-squares method with anisotropic temperature factors. After all the hydrogen atoms had been located in the difference Fourier map, several cycles of least-squares refinement were carried out including these hydrogen atoms. The atomic scattering factors were those given by the International Tables for X-ray Crystallography. Table I , indicate that the side chain has the same zigzag conformation both in the crystal and in solution.
Experimental
General Methods Melting points were determined in a capillary tube and are uncorrected. 'H-NMR spectra were measured on a Varian XL-400 spectrometer with Me4Si (TMS) as an internal standard in CDC13 or Me3Si(CH2)3S03Na(DSS) in D20. The FD-MS were obtained on a JEOL JMS-DX 300 instrument, and IR spectra on a JASCO-A2 spectrometer. Optical rotations were measured with a JASCO-JIP-4 digital polarimeter. Column chromatography was performed on Wakogel C-200, and TLC was performed on Kieselgel 60 GF254 (Merck) with detection by ultraviolet (UV) light and by carrying with sulfuric acid.
Benzyl 5-Acetamido-3,5-dideoxy-fi-D-g/ycero-D-ga/acto,2-nonulopyranosonate (2) A solution of 1 (2 g, 6.47 mmol) in water (10 ml) was neutralized with 10% Cs2CO3 aqueous solution. The solution was lyophilized and dried over P2O5 to give the cesium salt of 1, which was dissolved in dry DMF (20 ml). Then BnBr (5 ml) was added to the stirred solution, and the reaction mixture was stirred under argon for 2 h at room temperature. The reaction mixture was filtered and evaporated to a syrup, which was purified by recrystallization from 2-propanol to give 2.0 g (80%) of 2 as colorless needles. 
